~

U.S. DEPARTMENT OF COMMERCE
National Technical Information Service

AD-68T7 820

TRANSMISSION LOSS PREDICTIONS FOR
TROPOSPHERIC COMMUNICATION CIRCUITS-
VOLUME I

P. L. .Rice, et al

January 1967




NATIONAL BUREAU OF STANDARDS
Cechnical Note 107

ISSUED May 7, 1965

REVISED Moy 1, 1966
REVISED Jonvary 1, 1967

TRANSMISSION LOSS PREDICTIONS FOR TROPOSPHERIC
COMMUNICATION CIRCUITS

VOLUME |

P. L. Rice, A. G. Longley, K. A, Norton, and A, P, Barsis
Institute for Telecommunication Sciences and Aeronomy
Environmental Science Services Administration
Boulder, Colorado

NBS Technical Noteg are designed to supplement the Bu-
reau's regular publications program. They provide a
means for making available scientific data that are of
trangient or limited interest. Technical Notes may be
listed or referred to in the open literature., - : '

*Formerly the Centrel Radio Propagation Laboratory of the National Bureaun of Standards.
ESSA will use the NBS publication series until establishment of their ESSA counterparts.




FOREWORD

A short history of the development of the prediction methods in this Technical Note will
permit the reader to compare thew with carMdr pruccd_un*l. B_ﬂm(' of thesd methods were firat
reported by Norton, Rice and Vogler [ 1955] “Further development of forward scatter predictions’ )
and a better underatanding of the refractive index structure of the atmosphere led to changes. re-
ported in an early unpublished NBS report and in NBS Tec:hnical Note 15 [Rice, Longley and
Norton, - 1959] .. The methods of Technical Note 15 aerved as a baain for part of another unpubliuhed
NBS report which waa incorporated in Air ForCE, Technical Ord_er T\. O. 312—10-1 in 1961, A
preliminary draft of the current techaical note. w.as subl‘-nlt(ted‘as a U. 8. Study Group V. contribution
to the CCIR in 1962. \ \ | | . _

"Technical Noté 101 uses the' metric system throughout, For mdst computations both a
graphical method and formulas suitable for 4 digital computér are presented. These fnclude simple
and comprehensive formulaa for computing diffractlon over smooth earth and over irregular terrain,
as well as methods for estlmatmg 'diffraction over an {solated rounded obstacle., New empirical
graphs are included for estimating 1ong—.torm\variabil.it-y f_or several climatic regions, based on‘ data
that have been made available. _ \ o

For paths in a continental temperate ,olimate, these predictions are practically the same ag
those published in 1961. The readexr will find that a number of graphs have been simplified and tha’t-
many of the calculations are more readily adaptable to computer programming, The new material
on time availability and service probability in several climatic regions should prove valuable for
areas other than the U. 5. Av. : _

Changes in this revision concefn m;a.in"ly; sections 2 and 10 of volume 1, annexes I, I and V
of volume 2, and certain changes in notation and symbols, The latter changes niake the notation
more coosistent with Btatistical.p_ractice.

\ . Sectlon 10, Long-Term Power Fading contains additional material on the effects of atmos«
pheric stratification, :

' For convenience in using volume 2, those symbols which are found only in an annex are
listed and explained at the end of the ap‘oropria’te danhex,  Section 12 of volume 'l liste and explains

only those symbols used in volume 1,

Nate: This Technical Note consists of two volumes as indicated in the Table of Contents.
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N O T 1 C E

THIS DOCUMENT HAS BEEN REPRODUCED FROM THE
BEST COPY FURNISHED US BY THE SPONSORING
AGENCY. ALTHOUGH IT IS RECOGNIZED THAT CER-
TAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RE-

LEASED IN THE INTEREST OF MAKING AVAILABLE
AS MUCH INFORMATION AS POSSIBLE.



THE NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards is a principal focal point in the
Federal Government for assuring maximum application of the
physical and engineering sciences to the advancement of technology

in industry and commerce, Its responsibilities include develop-

ment and maintenance of the national standards of measurement,

and the provisions of means for making measurements consistent
with those standards; determination of physical constants and
properties of materials; development of methods for testing materials,
mechanisms, and structures, and making such tests as may be
necessary, particularly for government agencies; cooperation in the
establishment of standard practices for intorporation in codes and
specifications; advisory service to government agencies on scien-
tific and technical problems; invention and development of devices

to serve special needs of the Government; assistance to industry,
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administration of programs in cooperation with United States business
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standards of practice; and maintenance of a clearinghouse for the
collection and dissemination of scientific, technical, and engineering
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Physics. Mechanics. Applied Mathematics. Atomic Physies. Physical
Chemistry. Laboratory Astrophysics. * Radio Standards Laboratory:
Radio Standards Physics; Radio Standards Engineering. ** Office of
Standard Reference Data.

Institute for Materials Research. Analytical Chemistry. Polymers.
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Central Radio Propagation Laboratory** Ionosphere Research and
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Upper Atmosphere and Space Physics.

Institute for Applied Technology. Textiles and Apparel Technology :
Center. Building Research.Industrial Equipment. Information Technology.
Performance Test Development. Instrumentation. Transport Systems.
Office of Technical Services. Office of Weights and Measures. Office

of Engineering Standards. Office of Industrial Services.

* NBS Group, Joint Institute for Laboratory Astrophysics at the
University of Colorado,
** Located at Boulder, Colorado.
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